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Description 

[0001] The present invention relates to optical con- 
nectors and, more particularly, to a movable connection 
of an optical connector to a printed circuit board, s 
[0002] U.S. Patent 4,432,604 discloses a self-adjust- 
ing fiberoptic connector assembly having optical fiber 
plugs connected to a backplane by movable brackets. 
U.S. Patent 5,828,805 discloses a multifiberoptical con- 
nector plug. U.S. Patent 4,361 ,372 discloses a connec- io 
tor panel for an electronic cabinet having spring-loaded 
cells for a floating plate on a connector panel. 
[0003] Problems have been found with conventional 
optical fiber connector adapters in that they do not nec- 
essarily provide adequate connector float in an axis of *5 
connector insertion (z-axis float). A need has been 
found for an optical fiber connection system for a back- 
plane environment which has more float and "z" direc- 
tion tolerance. Conventional optical fiber connectors 
mounted to a daughter printed circuit board are not eas- 20 
ily removable from the daughter board. A desire has 
been found to provide a connection system for providing 
a more easily removable connection of an optical fiber 
connected to a daughterboard. Conventional optical fib- 
er connector and daughter printed circuit board assem- 
biles sometimes have a relatively large extraction force 
requirement in order to disconnect the assembly from a 
backplane member. A desire has been found to reduce 
the extraction force or at least make the disconnection 
of the assembly from the backplane member easier. 30 
[0004] In accordance with one embodiment of the 
present invention, an optical connector assembly is pro- 
vided comprising a base, an optical fiber connector, and 
a spring. The base is adapted to be fixedly attached to 
a printed circuit board. The optical fiber connector has 35 
an outer housing movably mounted to the base. The 
spring biases the optical fiber connector in a predeter: 
mined direction relative to the base. 
[0005] In accordance with another embodiment of the 
present invention, an electronic and optical assembly is 40 
provided comprising a printed circuit board; and an op- 
tical fiber connector mounted on the printed circuit 
board. A portion of the optical connector extends be- 
yond an edge of the printed circuit board. The optical 
connector is movably mounted to move inward and out- -^5 
ward relative to the edge. 

[0006] In accordance with another embodiment of the 
present invention, an optical connector assembly is pro- 
vided comprising: a ferrule and optical fiber subassem- 
bly, an outer housing, a base, and a spring. The outer so 
housing surrounds the subassembly. The subassembly 
is movable in a longitudinal direction In the outer hous- 
ing. The base is connected to the outer housing. The 
outer housing is movable relative to the base. The base 
is adapted to be fixedly attached to a printed circuit ss 
board. The spring biases the outer housing in a prede- 
temnined direction relative to the base. 
[0007] In accordance with another embodiment of the 



invention an an-angement usable in a connector for an 
optical fiber Is provided, the optical fiber having a front 
end allowing to make contact with another optical fiber, 
and the an^angement comprising at least two spring type 
elements, wherein each spring type element is arranged 
in such a manner that It Is capable of providing a force 
to the optical fiber, the force having a component in an 
orientation which Is orthogonal to the front end, 
[0008] In accordance with another embodiment of the 
invention a connection system is provided, the connec- 
tion system comprising: 

a backplane member and a printed circuit board, 
which are mechanically, in particular mechanically 
and electrically, connected by a connector element; 
and 

an arrangement for mounting an optical fiber to the 
daughter board, the optical fiber having a front end 
allowing to make contact with another optical fiber 
connected to the backplane member, the arrange- 
ment comprising at least two spring type elements, 
wherein each spring type element is arranged in 
such a manner that it is capable of providing a force 
to the optical fiber, the force having a component in 
an orientation which is orthogonal to the front end. 

[0009] In accordance with one method of the present 
invention, a method of assembling an optical connector 
assembly comprising steps of providing an optical con- 
nector comprising an outer housing and a ferrule and 
optical fiber assembly located inside the housing; pro- 
viding a base adapted to be fixedly attached to a printed 
circuit board; and movably mounting the optical connec- 
tor to the base and biasing the outer housing of the op- 
tical connector in a predetermined direction relative to 
the base. 

[0010] The foregoing aspects and other features of 
the present Invention are explained in the following de- 
scription, taken in connection with the accompanying 
drawings, wherein: 

Fig. 1 Is an exploded perspective view of a back- 
plane connection system having a combined optical 
fiber connector and daughter printed circuit board 
assembly incorporating features of the present in- 
vention; 

Fig. 2 is an exploded perspective view of the com- 
bined assembly shown In Fig. 1; 

Fig. 3 is a schematic cross-sectional view of the 
combined assembly shown in Fig. 1 ; 

Fig. 4 is a top, front and left side perspective view 
of the base used in the assembly shown in Fig. 3; 

Fig. 5 is a bottom, front and right side perspective 
view of the outer housing of the optical fiber con- 
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nector shown in Fig. 3; 

Fig. 6 is a partially exploded perspective view of an 
alternate embodiment of the present invention; and 

Fig. 6A is a partial top plan view of an alternate em- 
bodiment of the embodiment shown in Fig. 6. 

[0011] Referring to Fig. 1 , there is shown a partial ex- 
ploded perspective view of a backplane connection sys- 
tem 10 incorporating features of the present invention. 
Although the present invention will be described with ref- 
erence to the single embodiment shown in the drawings, 
it should be understood that the present invention can 
be embodied in many alternate forms of embodiments. 
In addition, any suitable size, shape or type of elements 
or materials could be used. 

[0012] The backplane connection system 1 0 general- 
ly comprises a first optical cable assembly 12, a com- 
bined printed circuit board and optical cable assembly 
1 4. and a backplane assembly 1 6. The first optical cable 
assembly 12 generally comprises an optical fiber cable 
1 8 preferably having multiple optical fibers and an opti- 
cal connector 20. The connector 20 could be any suita- 
ble optical connector, such as described in U.S. Patent 
No. 5,828,805. Ferrules of the connector 20 precisely 
locate ends of the optical fibers in the connector 20 at a 
front end of the ferrules. The connector 20 includes an 
outer housing 22. The outer housing 22 includes en- 
larged recesses 24 on its sides for connection with the 
backplane assembly 16. However, in alternate embod- 
iments the connector 20 could have any suitable con- 
figuration or features. 

[0013] The combined printed circuit board and optical 
cable assembly 14 generally comprises a daughter 
printed circuit board 26, a second optical cable assem- 
bly 28 and a connecting assembly 30. The second op- 
tical cable assembly 28 generally comprises an optical 
fiber cable 32 and an optical connector 34. The optical 
fiber cable 32 preferably comprises multiple optical fib- 
ers. The optical connector 34 is similar to the connector 
described in U.S. patent No. 5,828,805. Ferrules of the 
connector 34 precisely locate ends of the optical fibers 
at front ends of the ferrules. Pins (not shown) extending 
out the front end of a ferrule of one of the connectors 20 
or 34, are matingly received in holes of a ferrule in the 
mating connector when the front ends 36, 38 of the con- 
nectors 20, 34 are mated to each other. The connector 
34 includes an outer housing 40. The outer housing 40 
includes enlarged recesses 42 on its sides for connec- 
tion with the backplane assembly 1 6. 
[0014] The backplane assembly 16 generally com- 
prises a backplane member44 and an optical connector 
adapter 46. In this embodiment the backplane member 
44 is a mother printed circuit board or multi-layer board. 
The mother printed circuit board 44 preferably compris- 
es at least one card edge connector (not shown) or other 
type of electrical connector on a front side 45 for making 



electrical connection with contacts (not shown) on 
daughter printed circuit boards; including a connector 
for the daughter board 26. The adapter 46 Is fixedly con- 
nected to the mother board 44 In a hole between front 
5 and rear sides of the mother board. The adapter 46 gen- 
erally comprises a housing 50 and a mounting clip 52. 
The adapter housing 50 preferably Is a molded plastic 
member. Typically, the housing 50 is made from two 
pieces bonded together before mounting on the board 
10 44. The adapter housing 50 includes an open center 
channel 54 and opposite open ends 56 into the channel 
54. The adapter housing 50 also Includes resilient latch 
amis 58 on sides of the adapter housing. The latch amns 
58 are adapted to interact with the enlarged recesses 
'5 24, 42 in the connector outer housings 22, 40 to inde- 
pendently mount the connectors 20, 34 to the adapter 
housing 50. An adapter assembly similar to the adapter 
housing 50 is available from FCI Electronics of Etters, 
PA, USA as part number 86144. 
[0015] The adapter 46 generally functions as a sup- 
port for connecting the two optical connectors 20, 34 to 
each other at a predetemiined location; one of the con- 
nectors 34 being located on a daughter printed circuit 
board. The optical connectors 20, 34 can have any suit- 
able type of configuration. In alternate embodiments, 
features of the present invention could be used with any 
suitable backplane member, or optical connector adapt- 
er, or in any suitable system for connecting two optical 
connectors to each other. 

[0016] Refemng also to Fig, 2, the daughter board 26 
preferrably comprises two mounting holes 60, 62 prox- 
imate an edge 64. In this embodiment the first hole 60 
is open at the edge 64. However, in alternate embodi- 
ments the hole 60 need not be open at the edge, or the 
daughter board could have more or less than two mount- 
ing holes. 

[001 7] Preferably, somewhere along or proximate the 
edge 64 the daughter board 26 comprises contacts or 
contact pads (not shown) for connection to an electrical 
connector on the front face 45 of the mother board 44. 
The connecting assembly 30 generally comprises a 
base 66 and a spring 68. The base 66 is a one-piece 
member preferably comprised of a molded plastic or pol- 
ymer material. However, the base could be comprised 
of multiple members and any suitable type(s) of material 
could be used. Referring also to Figs. 3 and 4, the base 
66 generally comprises a latch 70, two side slots 72 and 
a recess 74 in a top surface 76. The latch 70 Is a can- 
televered snap-lock latch adapted to snap over the por- 
tion 78 of the daughter board 26 into the second hole 
62. Surface 80 of the base 66 can rest against the sur- 
face 82 in the first hole 60. The two side slots 72 slidlngly 
receive portions of the daughter board 26 on sides of 
the first hole 60. The base 66 Is slid Into the first hole 60 
as indicated by arrow A. The recess 74 generally com- 
prises a spring locating area 84, a dovetail groove 86, 
and ramp and hole areas 88, 90 thatfonn a stop surface 
92. The base 66 has a spring support rod 94 extending 
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into the spring locating area 84. The dovetail groove 86 
extends to the spring locating area 84 from the end 96 
of the base 66. In alternate embodiments, the base 66 
could have any suitable shape or configuration. The ar- 
eas 84, 86, 88, 90 and/or stop surface 92 could also 
have any suitable shape or configuration. 
[0018] The spring 68 is located in the spring locating 
area 84. In this embodiment the spring 68 is a coil spring. 
However, in alternate embodiments any suitable type of 
spring could be used. The spring could also be formed 
integrally with the base 66 and/or outer housing 40, or 
could be mounted to the outer housing 40 rather than 
the base 66. One end of the spring rests against the sur- 
face 98 in the spring locating area 84 and the other end 
of the spring rests against a portion of the outer housing 
40 of the connector 34. 

[0019] As seen in Fig. 3, the connector 34 generally 
comprises the outer housing 40, a subassembly 1 00 
and a spring 102. Spring 102 allows fine adjustment of 
the fibers with the fibers in a mating connector, for ex- 
ample, to absorb tolerance differences within the con- 
nectors. The subassembly 1 00 generally comprises two 
ferrule members 104, and Inner housing 106, and ends 
1 08 of the optical fibers from the cable 32. The ends 1 08 
are sandwiched between the two ferrule members 104. 
The Inner housing 106 retains the two ferrule members 
together. The Inner housing 106 includes grooves 110. 
Portions 112 of the outer housing 40 extend into the 
grooves 110. The subassembly 100 can longitudinally 
slide In the outer housing 40. The Interaction between 
the portions 1 1 2 and the grooves 1 1 0 functions as limits 
to fonward and rearward motion of the subassembly 1 00 
In the outer housing 40. The spring 1 02 biases the su- 
bassembly 100 in a forward direction. Spring 102 allows 
for rough or coarse adjustment of the connector in order 
to absorb tolerance differences in the boards 26, 26*. 
However, the spring 1 02 can be compressed as the front 
end 1 1 4 of the subassembly 1 00 is pushed Into the front 
end of the outer housing 40 when the front end 114 
makes contact with thefront end of the mating connector 
20. The spring 102 can thus allow for specific ferrule 
compression or mating force which Is desired in a back- 
plane fiberoptic connector. In a prefen^ed embodiment 
the connector 34 allows for a ± 2 mm longitudinal mis- 
match when the connectors 20, 34 are connected to the 
adapter 46. A boot 116 Is provided as a strain relief for 
the cable 32. However, In an alternate embodiment any 
suitable optical fiber and ferrule subassembly could be 
provided and any suitable system for movably mounting 
the subassembly to the outer housing could be provid- 
ed. In another alternate embodiment the subassembly 
could be stationarily connected to the outer housing. 
[0020] Referring also to Fig. 5, the outer housing 40 
is preferably a one-piece member comprised of molded 
plastic or polymer material. The outer housing 40 com- 
prises a top side with a guide stop 1 1 8 (see Figs. 1 and 
3) and a bottom side 1 20. The bottom side 1 20 includes 
a guide rail section 1 22 and a resiliently deflectable stop 
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latch 124. The guide rail section 122 has a cross-sec- 
tionally complimentary shape to the cross-sectional 
shape of the groove 86 In the base. In this embodiment 
the guide rail section 122 has a dovetail cross-sectional 
5 shape. However, any suitable, slldably interiocking 
shapes could be provided for the groove 86 and guide 
rail section 122. The latch 124 extends downward from 
the guide rail section 122. An end 126 (stop projection) 
of the latch 1 24 Is adapted to contact the stop surface 
10 92 of the base 66 to limit movement of the outer housing 
40 on the base 66 In direction B (see Fig. 3). The guide 
rail section 122 Is slid Into the groove 86 from rear end 
96 of the base 66. The latch 124 is deflected upward 
and then snaps back downward behind the stop surface 

IS 92. The rear end 1 28 of the guide rail section 1 22 forms 
a spring contact surface for contacting an end of the 
spring 68 In the base 66. The spring 68 biases the outer 
housing 40 in direction B on the base 66 with the latch 
124 locating the outer housing at a predetermined po- 

20 sition on the base. The outer housing 40 can be moved 
In direction A relative to the base 66 with the spring 68 
being compressed between the surfaces 1 28 and 98. In 
alternate embodiments any suitable type of movable in- 
terconnection between the optical connector and the 

25 base could be provided. 

[0021] With the present invention, not only is the su- 
bassebmly 100 movably mounted to the outer housing 
40, but the outer housing 40 is movably mounted to the 
daughter board 26. This provides a dual type of Z axis 

30 float. The first type of Z axis float can compensate for 
the connections between the connectors 20, 34 and the 
adapter 46 while still providing a desired predetermined 
compression mating force between the front ends of the 
ferrules of the two connectors. The second type of Z axis 

35 float can compensate for Z axis differentials between the 
connector 34 and the adapter 46, and electrical connec- 
tion(s) between the daughter boanj 26 and the mother 
board 44. An altemative solution would be to merely 
lengthen the spring 1 02 and keep the outer housing sta- 

40 tlonarily connected to the daughter board. However, this 
might not provide the correct mating force at the ends 
of the ferrules; very little mating force at -2 mm, and too 
much mating force at + 2 mm. The spring assembly can 
also provide float in the X- and Y-axes. 

45 [0022] When the connector 34 is inserted into the 
adapter 46 and is fully Inserted, the outer housing 40 will 
stop against the adapter housing 50. However, the 
daughter board 26 can continue to move In the Z direc- 
tion to compensate for tolerances in the backplane as- 

50 sembly. The connector 34 will be at the correct depth of 
Insertion in the adapter 46 without exposing the ferrule 
subassembly 100 to any of the forces associated with 
daughter board/mother board connection tolerances. 
The present invention allows for daughter board card 

55 edge connections at both front and rear sides of the 
backplane assembly, such as shown by dotted lines in 
Fig, 1 with board 26' and connecting assembly 30*. The 
present Invention allows use of standard conventional 



EP1 180 701 A1 



4 



7 



EP1 180 701 A1 



8 



springs as the springs 102 in the optical connector 34 
so the correct ferrule mating force will be achieved. The 
present invention allows backplane assemblies to be 
built with greatertolerances; thereby reducing manufac- 
turing costs. The present invention can also allow easier 
removal of the assembly 1 4 from the backplane assem- 
bly 1 6 by allowing the card 26 to start to move away from 
the motherboard 44 before disconnection forces are en- 
countered between the connector outer housing 40 and 
the adapter housing 50. It is also relatively easy to dis- 
connect the connector 34 from the base 66 by merely 
inserting a tool (not shown) in the bottom of the hole 90 
to deflect the latch 1 24 upward past the stop surface 92 
and then merely slide the connector 34 in direction B off 
of the base 66, such as for repair or replacement of the 
optical cable assembly 28. 

[0023] Referring now to Fig. 6, an alternate embodi- 
ment of the present invention is shown. The system gen- 
erally comprises a daughter board 26", a connecting as- 
sembly 200, and a conventional optical cable assembly 
202. In this embodiment the daughter board 26" has a 
hole 60" which receives the base 201. In this embodi- 
ment the hole 60" is spaced from the edge 64", but the 
card 26" could have the same holes 60, 62 as shown in 
Fig. 2, such as If the base 201 had attachment means 
70, 72. Any suitable means could be used to attach the 
base 201 to the daughter board 26", The optical cable 
assembly 202 generally corresponds to a conventional 
optical cable assembly, such as having an adapter as- 
sembly available from FCI Electronics of Etters, PA as 
part number 86144. The outer housing 204 of the as- 
sembly 202 includes two mounting posts 206. The 
mounting posts 206 were originally designed for 
through-hole mounting of the posts in holes of a daugh- 
ter board. The embodiment shown in Fig. 6 makes use 
of the mounting posts 206 to attach the assembly 202 
to the connecting assembly 200. Thus, the connecting 
assembly 200 has been designed to not require rede- 
sign of the conventional optical cable assembly 202. 
The present invention allows use of the conventional op- 
tical cable assembly 202 with either a conventional fixed 
mounting to a daughter board or with a movable mount- 
ing to a daughterboard via a connecting assembly 200. 
The connecting assembly 200 could be modified to al- 
low connection of any suitable type of conventional op- 
tical cable assembly thereto to provide the same type of 
possible dual use of such other conventional optical ca- 
ble assemblies. 

[0024] The connecting assembly 200 generally com- 
prises the base 201 , a spring 208, and a movable slide 
210. The base 201 includes a recess 212 in a top side. 
The movable slide 21 0 is movably mounted In the re- 
cess 212. The slide 210 Is shown in a forward position 
in Fig. 6. The spring 208 is also located in the recess 
21 2 and biases the slide 21 0 at its forward position. Any 
suitable means can retain the spring 208 and the slide 
21 0 in the recess 212. The slide includes two mounting 
holes 214 on its top side. The holes 214 are suitably 



sized, shaped and located relative to each other to have 
the mounting posts 206 of the optical cable assembly 
202 inserted into the holes 212 and thereby fixedly 
mount the outer housing 204 to the slide 21 0. The con- 
5 nection ability of the slide 210 could be configured to 
allow connection of any suitable conventional optical 
connector housing. With the outer housing 204 connect- 
ed to the slide 21 0, the optical connector assembly 202 
Is mounted to the daughter board 26" with its front end 
10 205 extending past the edge 64", but the connector as- 
sembly 202 can move in direction A if necessary, with 
the spring 208 being compressed, during mating of the 
daughter card 26" and connector assembly 202 to an- 
other electrical/optical assembly, such as in a back- 
's plane. 

[0025] Refen^ing also to Fig. 6A a partial top plan view 
of an alternate embodiment of the connecting assembly 
of Fig. 6 is shown. In this embodiment the connecting 
assembly 220 includes a base 222, a spring 224, and a 

20 slide 226. The base 222 includes rails or guide pins 228. 
The slide 226 is slidably mounted on the rails. The spring 
224 is a coil spring located around the center rail. The 
center rail keeps the spring 224 attached to the base 
222. The rails 228 also keep the slide 226 attached to 

25 the base 222. However, any suitable slide mounting 
configuration or slide biasing configuration could be 
used. 

[0026] It should be understood that the foregoing de- 
scription is only illustrative of the invention. Various al- 
30 ternatives and modifbations can be devised by those 
skilled in the art without departing from the invention. 
Accordingly, the present invention is intended to em- 
brace all such alternatives, modifications and variances 
which fall within the scope of the appended claims. 

35 

Claims 



1 . An optical connector assembly comprising: 

40 

a base (66) adapted to be fixedly attached to a 
printed circuit board (26); 
an optical fiber connector having an outer hous- 
ing (40) movably mounted to the base (66); and 
a spring (68) biasing the optical fiber connector 
in a predetemriined direction relative to the base 
(66). 

2. An optical connector assembly as In claim 1 , where- 
to in the base (66) comprises a latch (70) adapted to 

project Into a hole (62) of the printed circuit board 
(26) to latch the base (66) to the printed circuit board 
(26). 

55 3. An optical connector assembly as in one of the fore- 
going claims, wherein the base (66) comprises two 
side slots (72) for receiving portions of the printed 
circuit board (26). 
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4. An optical connector assembly as in one of the fore- 
going claims, wherein the base (66) comprises a re- 
cess (84), wherein the spring (68) is located in the 
recess (84) and a portion (1 28) of the outer housing 
(40) is located in the recess (84) against a portion 
of the spring (68). 

5. An optical connector assembly as in one of the fore- 
going claims, wherein the base (66) comprises a 
stop surface (92) and the outer housing (40) com- 
prises a stop projection (126) for contacting each 
other and limiting movement of the outer housing 
(40) relative to the base (66) in the predetenmined 
direction. 

6. An optical connector assembly as in one of the fore- 
going claims, wherein the optical fiber connector 
comprises a ferrule (104) and optical fiber sub- 
assembly (1 00) biased by a connector spring (1 02) 
relative to the outer housing (40) in the first direc- 
tion. 

7. An optical connector assembly as in one of the fore- 
going claims, wherein the outer housing (40) com- 
prises a bottom guide rail section (122) slidingly 
mounted in a recess (86) of the base (66). 

8. An optical connector assembly as in claim 7, where- 
in the guide rail section (1 22) and recess (86) com- 
prise a mating interloclcing cross-sectional shape. 

9. An optical connector assembly as in claim 8, where- 
in the mating interiocking cross-sectional shape 
comprises a dove-tall cross-sectional shape. 

1 0. An optical connector assembly as in one of the fore- 
going claims, wherein the outer housing (40) further 
comprises a bottom deflectable stop latch (124). 

11. An optical connector assembly as in one of the fore- 
going claims, wherein the spring (68) comprises a 
coil spring. 

12. An electronic and optical assembly comprising: 

a printed circuit board (26); and 
an optical fiber connector mounted on the print- 
ed circuit board (26), 

wherein a portion of the optical connector ex- 
tends beyond an edge (64) of the printed circuit 
board (26), and wherein the optical connector Is 
movably mounted to move inward and outward rel- 
ative to the edge (64). 

13. An assembly as in claim 12, wherein the assembly 
comprises a base (66) stationarily connected to the 
printed circuit board (26), and wherein the optical 



fiber connector comprises a housing (40) movably 
mounted on the base (66). 

14. An assembly as in claim 13, wherein the assembly 
5 comprises a spring (68) located between the base 

(66) and the housing (40) which biases the housing 
(40) outward relative to the edge (64). 

15. An assembly as in claim 12, 13 or 14, wherein the 
10 optical fiber connector comprises an outer housing 

(40) movably connected to the printed circuit board 
(26) to move the outer housing (40) inward and out- 
ward relative to the edge (64), and a ferrule and op- 
tical fiber subassembly movably mounted to the 
IS outer housing along a longitudinal axis of the outer 
housing. 

16. An optical connector assembly comprising: 

20 a ferrule (104) and optical fiber subassembly 

(100); 

an outer housing (40) surrounding the sub- 
assembly (100), the subassembly (100) being 
movable in a longitudinal direction in the outer 

25 housing (40); 

a base (66) connected to the outer housing 
(40), the outer housing (40) being movable rel- 
ative to the base (66), the base (66) being 
adapted to be fixedly attached to a printed clr- 

30 cult board (26); and 

a spring (68) biasing the outer housing (40) in 
a predetermined direction relative to the base 
(66). 

35 17. An optical connector assembly as in claim 16, 
wherein the base (66) comprises a latch (70) adapt- 
ed to project into a hole (62) of the printed circuit 
board (26) to latch the base (66) to the printed circuit 
board (26). 

40 

18. An optical connector assembly as in claim 1 6 or 1 7, 
wherein the base (66) comprises two side slots (72) 
for receiving portions of the printed circuit board 
(26). 

45 

19. An optical connector assembly as in one of the 
claims 16 through 18, wherein the base (66) com- 
prises a recess (84), wherein the spring (68) is lo- 
cated in the recess (84) and a portion (128) of the 

50 outer housing (40) is located in the recess (84) 
against a portion of the spring (68). 

20. An optical connector assembly as in one of the claims 
16 through 19, wherein the base (66) comprises a 

55 stop surface (92) and the outer housing (40) compris- 
es a stop projection (126) for contacting each other 
and limiting movement of the outer housing (40) rel- 
ative to the base (66) in the predetennined direction. 
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21. An optical connector assembly as in one of the 
claims 16 through 20, wherein the subassembly 
(1 00) Is biased by a connector spring (1 02) relative 
to the outer housing (40) In the first direction. 

22. An optical connector assembly as in one of the 
claims 16 through 21, wherein the outer housing 
(40) comprises a bottom guide rail section (122) 
slidingty mounted in a recess (86) of the base (66). 

23. An optical connector assembly as in claim 22, 
wherein the guide rail section (122) and recess (86) 
comprise a mating interlocking cross-sectional 
shape. 

24. An optical connector assembly as in claim 23, 
wherein the mating interloclcing cross-sectional 
shape comprises a dove-tail cross-sectional shape. 



onal to the front end (108), 

30. An an^angement according to claim 29, wherein the 
displacement of the front end (1 08) has a predeter- 

s mined range. 

31 . An an^angement as to claim 30, wherein the prede- 
termined range is a desired position of the front end 
(1 08) + about 2 mm or less. 

10 

32. An arrangement according to claims 30 or 31, 
wherein one of the at least two spring type elements 
(68, 102) is arranged in such a manner that it is ca- 
pable of providing a force to the optical fiber only in 

^5 a range of the displacement of the front end (108) 
which is smaller than the predetenmined range. 

33. A connection system (10) comprising: 



ts 



20 a backplane member (44) and a printed circuit 

board (26), which are mechanically connected 
by a connector element; and 
an arrangement, in particular an arrangement 
according to one of the claims 19 through 23, 

2^ the arrangement mounting an optical fiber to 

the daughter board (26), the optical fiber having 
a front end (1 08) allowing to make contact with 
another optical fiber which is connected to the 
backplane member, 

30 

characterized in that 

the arrangement comprises at least two spring 
type elements (68, 102), wherein each spring 
35 type element (68, 102) is arranged in such a 

manner that it is capable of providing a force to 
the optical fiber, the force having a component 
in an orientation which is orthogonal to the front 
end (108). 



25. An optical connector assembly as in one of the 
claims 16 through 24, wherein the outer housing 
(40) further comprises a bottom deflectable stop 
latch (124), 

26. An optical connector assembly as in one of the 
claims 1 6 through 25, wherein the spring (68) com- 
prises a coil spring. 

27. An optical connector connecting assembly compris- 
ing: 

a base (66) adapted to be fixedly attached to a 

printed circuit board (26); 

an optical fiber connector outer housing (40) 

movably mounted to the base (66); and 

a spring (68) biasing the outer housing (40) in 

a predetermined direction relative to the base 

(66). 

28. An arrangement usable in a connector for an optical 
fiber, in particular a connector according to one of 
the foregoing claims, the optical fiber having a front 
end (1 08) allowing to make contact with another op- 
tical fiber, 

characterized in that 

the an^angement comprises at least two spring 
type elements (68, 102), wherein each spring 
type element (68, 102) is arranged in such a 
manner that it is capable of providing a force to 
the optical fiber, the force having a component 
in an orientation which is orthogonal to the front 
end (108). 

29. An arrangement according to claim 28, wherein the 
force depends on a displacement of the front end 
(1 08), the displacement of the front end (1 08) hav- 
ing a component in the orientation which is orthog- 



34. A method of assembling an optical connector as- 
sembly, in particular an optical connector assembly 
according to one of the foregoing claims, compris- 
ing steps of: 

providing an optical connector comprising an 
outer housing (40) and a ferrule (104) and op- 
tical fiber assembly located inside the outer 
housing (40); 

providing a base (66) adapted to be fixedly at- 
tached to a printed circuit board (26); and 
movably mounting the optical connector to the 
base (60) and biasing the outer housing (40) of 
the optical connector in a predetermined direc- 
tion relative to the base (66). 
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